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THE CARNEGIE INSTITUTION AND 
THE PUBLIC? 
RECIPROCITY OF RELATIONS 


Ir is often openly asserted and more 
often tacitly assumed that an endowed al- 
truistic organization acting under a state 
or a national charter may proceed without 
restrictions in the development of its work. 
Thus, in accordance with this view, the in- 
stitution is frequently congratulated on its 
supposed freedom from governmental con- 
trol and on its supposed immunity from 
social restraint. But this view is neither 
consonant with fact nor consistent with 
sound publie policy. All such organiza- 
tions are properly subject not only to the 
literal constraints of their charters but 
also to the commonly more narrow though 
unwritten limitations imposed by contem- 
porary opinion. The ideal to be sought by 
them in any case consists in a reciprocity 
of relations between the individual endow- 
ment on the one hand and the vastly larger 
and more influential public on the other 
hand. This ideal, however, like most 
ideals, is rarely fully attainable. Its exist- 
ence and importance are, indeed, almost as 
rarely recognized. Hence, any new altru- 
istic organization is apt to find itself oscil- 
lating between two extreme dangers: the 
one arising from action on the part of the 
organization prejudicial to public inter- 
ests; the other arising from public expec- 
tations impossible of attainment and there- 
fore prejudicial to the organization. 

Happily for the institution, neither of 
these extreme dangers has been seriously 


1 Extract from the Report of the President of 
the Carnegie Institution, Washington, D. C., 1917. 
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encountered. Its evolution has proceeded 
without surpassing charter limitations and 
without permanent hindrance from an ag- 
gregate of expectations certainly quite un- 
paralleled in the history of research estab- 
lishments. But while thus far it has been 
practicable to steer clear of the rocks and 
the shoals toward which enthusiastic 
friends even of the institution would have 
it head, and to demonstrate the inappro- 
priateness, the futility, or the impossibil- 
ity of a large number of recurring sugges- 
tions for application of the institution’s in- 
come, there remains a multitude of sub- 
jects and objects of omnipresent impor- 
tunity for which the institution has fur- 
nished and apparently can furnish only 
general disappointment. Some references 
have been made occasionally in previous 
reports to these matters, but in general 
they have been ignored for the reason that 
they tend to waste energy in the produc- 
tion of nothing better than heat of con- 
troversy. A full enumeration and discus- 
sion of them would require nothing short 
of a v-iume, which would be of value prob- 
ably only to our successors. There are two 
classes of them, however, presenting widely 
different aspects, which appear worthy of 
special mention in this connection and at 
the present unusual epoch in the intellec- 
tual development of mankind. These two 
classes find expression respectively in the 
perennial pleas of humanists for a larger 
share of the institution’s income and in the 
more persistently perennial pleas of aber- 
rant types of mind for special privileges 
not asked for, and not expected by, the 
normal devotees to learning. 


CLAIMS OF HUMANISTS 


Whenever and wherever the rules of 
arithmetic are ignored, then and there will 
develop vagaries, misunderstandings, and 
errors of fact that only the slow processes 
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of time can correct. Hence it was not 
simply natural but necessary that in the 
evolution of the institution something like 
conflict surpassing the bounds of generous 
rivalry should arise between claimants 
whose aggregate of demands for applica- 
tion of income has constantly exceeded the 
endowment from which income is derived. 
Indeed, if the evidences of experience are 
to be trusted, there is scarcely a province 
in the world of abstract and in the world 
of applied knowledge which has regarded 
its needs as incommensurable with that eu- 
tire income. It was an inevitable conse- 
quence, therefore, of inexorable conditions 
that a majority of the commendably en- 
thusiastic workers in these numerous prov- 
inces should fail to get from the institution 
all the aid they desired. It was a similarly 
inevitable consequence of those conditions 
that some of these enthusiastic workers 
should attribute their disappointment to 
wrong causes. And it might likewise have 
been predicted with certainty that the 
largest share of the resulting disapproba- 
tion visited upon the institution should 
come from the province of the humanists, 
not because they possess any property of 
superiority, of inferiority, or any other sin- 
gularity, but, firstly, for the reason that. 
they are more numerous in the aggregate 
than the devotees of all other provinces 
combined; and, secondly, for the less ob- 
vious but more important reason that the 
subjects and objects of their province are 
more numerous, more varied, more com- 
plex, and in general less well defined than 
the subjects and objects of any other prov- 
ince. 

Concerning all these matters humanistic 
which have agitated academic circles es- 
pecially for centuries, the administrative 
office of the institution is naturally called 
upon to share in an extensive correspond- 
ence. Some of this is edifying, most of it 








DECEMBER 14, 1917] 


is instructive, but a large if not the greater 
part of it appears to have been relatively 
fruitless in comparison with the time and 
the effort consumed. Why is this so? Or, 
is it only apparently and not actually so? 
May it not be due to the proverbially nar- 
row, or possibly ‘‘materialistic,’’ tenden- 
cies sometimes attributed to administrative 
officers? Much attention has been given 
to these inquiries with a view to securing 
answers free from personal bias and inde- 
pendent of administrative or other ephem- 
eral restrictions, Essentially correct an- 
swers are furnished, it is believed, by the 
voluminous correspondence referred to, 
since it has supplied the data required for 
application of the objective methods of ob- 
servation and experiment as well as the 
data for application of the subjective 
methods of a priori reasoning and his- 
torico-critical congruity. 

An appeal to that correspondence shows, 
in the first place, that there is no con- 
sensus of opinion amongst professed human- 
ists as to what the humanities are. It is 
well known, of course, by those who have 
taken the trouble to reflect a little, that 
the words humanistic and humanist are 
highly technical terms, more so, for ex- 
ample, than the term ‘‘moment of iner- 
tia,’’ the full mechanical and historical 
significance of which can only be under- 
stood by consulting Euler’s ‘‘Theoria 
Motus Corporum Solidorum.’’ Technic- 
ally, the humanist is not necessarily hu- 
mane, though fortunately for the rest of 
us he generally possesses this admirable 
quality; he needs only to be human. The 
distinction is well illustrated at one ex- 
treme by what Greg called the ‘‘false mo- 
rality of lady novelists,’’ which could 
doubtless be surpassed by the falser mo- 
rality of male authors of fiction; and at 
another extreme by the merciful réle of the 
physician in saving lives, or the equally 
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merciful rdle of the engineer who builds 
bridges that will not fall down and kill 
folks, whose works, nevertheless, are often 
relegated by the humanist to the limbo of 
technology. 

But these finer shades of verbal distine- 
tion which, with more or less elaboration, 
have come down to plague us from the 
days of the illustrious Alcuin and Eras- 
mus, but with no such intent on their part, 
are less disconcerting than other revela- 
tions supplied by this expert testimony. It 
shows, in the second place, the surprising 
fact that some few humanists would re- 
strict this field of endeavor to, literature 
alone. From this minimum minimorum of 
content the estimates of our esteemed cor- 
respondents vary with many fluctuations 
all the way up to a maximum maximorum 
which would embrace all that is included 
in the comprehensive definition of anthro- 
pology to be found in the Standard Dic- 
tionary. Thus some eminent authorities 
would exclude from the humanities all of 
the ancient classics even, except their lit- 
eratures. To such devotees philology, lit- 
erary or comparative, has no interest; 
while archeology, classical or cosmopoli- 
tan, is of no more concern to them than 
comparative anatomy, which latter, by the 
way, is held in eertain quarters to com- 
prise the whole of anthropology. Equally 
confident groups of enthusiasts, on the 
other hand, animated by visions held es- 
sential to prevent our race from perishing, 
would, each in its own way, have the in- 
stitution set up boundaries to knowledge 
within which the humanities, as always 
hitherto, would play the dominant part 
but whose appropriateness of. fixation 
would be immediately disputed by other 
groups. There would be, in fact, only one 
point of agreement between them, namely, 
that the institution’s income is none too 
large to meet the needs of any group. It 








_ es rey 


See A Boe ae 


ade a aN 5B ca he 3 oad sity J. Bit eat = 
FPR ae RES RE ee ae oe: ae 


Bo eS Dik oe) 2 ht i> a a 


acts iD ali D 2 ocean gt a 6 
og tee 


ne 


cn 


tise 3 pbs aoe See Se ee a eee eee 


FE ATR mal Seite RI Heli ROS SA Sy 5 spew ie ohd 


i Se Eee 


Nee 


Boe Ra dA a al the epg pseccve ae a ee Te 


ort 












sa att 
pC a ol 


RAS 






















SoA eee week oe 


576 SCIENCE 


should be observed in passing, however, 
in fairness to our friends the humanists, 
that they are not alone in their regressive 
efforts to establish metes and bounds for ad- 
vancing knowledge. Contemporary scien- 
tists have likewise pursued the same ignis 
fatuus with similarly futile results, as is 
best shown by the arbitrary and often 
thought-tight compartments into which 
science is divided by academies and royal 
societies. A sense of humor leads us to 
conclude that these likenesses between 
groups and assemblages thereof, still more 
or less hostile at times to one another, serve 
well to prove that the individuals con- 
cerned are human if not humanistic and 
that they all belong to the same genus if 
not to the same species. 

In the third place, there is included in 
the extensive correspondence on which this 
section is mainly based a special contri- 
bution of letters furnished mostly by uni- 
versity presidents and professors and by 
men of letters selected with a view to ex- 
cluding all those who might be suspected 
of any non-humanistic predilections. 
These letters were received as replies to a 
communication issued first during the 
year 1910, and occasionally since then, so- 
liciting counsel from those well qualified 
to assist the institution in determining 
how it may best promote research and 
progress in the humanities and how it may 
be relieved of the charge of unfairness to- 
ward them in the allotment of its income. 
The essential paragraphs in this communi- 
cation are the following: 

Amongst other suggestions arising naturally in 
this inquiry is that of the desirability of some- 
thing like a working definition of the term hu- 
manities. To the question What are the humani- 
ties? one finds a variety of answers, some of which 
seem much narrower than desirable. 

In order to get additional information on this 


subject and in order to make this part of the in- 
quiry as concrete and definite as possible, I am 
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sending copies of the inclosed list of publications 
to a number of friends requesting them to mark 
those entries of the list which they, as individuals, 
would consider works falling properly in the 
fields of the humanities. I shall esteem it a great 
favor, therefore, if you will kindly examine this 
list, indicating by some sort of check-mark what 
works, if any, may be rightly so classed, and then 
mail the same in the inclosed stamped envelope. 
It will be of service also, to indicate to me, if you 
care to do so, the lines of distinction which may 
be drawn between the humanistic sciences and the 
physical sciences. I am sure you will agree with 
me that it will be a decided aid to all of us to se- 
eure something like common definitions for these 
boundaries of knowledge. 


About thirty distinguished authors have 
participated in this symposium; and their 
frank and generous expressions of opin- 
ion would be well worthy of publication 
if they had not been assured that their re- 
sponses would not be used for such a pur- 
pose. The identities and details of their 
letters must therefore be retained, for the 
present at any rate, in the archives of the 
institution. But since many of them have 
offered to relieve the solicitor of this ob- 
ligation, and probably all of them would 
do so on request, it is believed that no 
confidence will be violated in stating the 
two following statistical facts, which not 
only agree with one another but strongly 
confirm also the inductions referred to 
above, drawn from the more miscellaneous 
correspondence of the institution: 

1. The definitions of the term humani- 
ties vary from the exclusiveness of litera- 
ture alone to the inclusiveness of the more 
recent definitions of anthropology, with a 
noteworthy tendency toward inclusiveness 
rather than the reverse. 

2. To the concrete question What works, 
if any, already published by the institution 
fall in the humanities, the answers vary 
from 2 to 33, the number of publications 
up to 1910 being 146. 

The correspondent who assigned the 
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largest number of publications to the hu- 
manities took the trouble also to count up 
the totals of the numbers of pages of all 
the works issued by the institution up to 
that time. His count gave: for the hu- 
manities, 10,813 pages; for all other 
branches of knowledge, 21,700 pages. 

In connection with these statistical data, 
it is appropriate to add the corresponding 
figures for the publications of the institu- 
tion brought down to date, namely, Oc- 
tober, 1917. In deriving these there are 
included under the humanities works in 
archaeology, folk-lére, international law, 
history, literature, and philology. Of a 
total of 88 volumes, 58 octavos contain 
19,921 pages and 30 quartos contain 10,718 
pages, the total number of pages being 
30,639; but four of the volumes are still 
in press and their pagination is not in- 
cluded. 

Since the total number of pages of 
printed matter issued by the institution up 
to date is 98,565, it appears that the shares, 
if such a term may be used, allotted to 
the humanities and to all other fields of 
learning combined are in round numbers 
one third and two thirds respectively. 
Whether this is one of fairness and fitness 
will doubtless remain for a long time a dis- 
puted question, since it seems to be one to 
which the dictum of Mareus Aurelius ap- 
plies with peculiar emphasis. In the mean- 
time, while waiting for a diminution in 
the diversity of opinion which calls that 
dictum to mind, it appears to be the duty 
of the institution to proceed, as it has 
sought to proceed hitherto, in a spirit of 
sympathy and equity based on merit to- 
wards all domains of knowledge, with a 
full appreciation of the necessary limita- 
tions of any single organization and with 
a respectful but untrammeled regard for 
the views, the sentiments, and the suffrages 
of our contemporaries. 
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ABERRANT TYPES OF MIND 


If words and phrases drawn out of the 
past may obscure thought and supplant 
reason in the domains of the less highly 
developed sciences, like the humanities, for 
example, they are by no means free from 
difficulties when used as media for the com- 
munication of ideas in the domains of the 
more highly developed sciences. The dif- 
ferences between the ambiguities and the 
obseurities of the two domains are mainly 
in degree rather than in kind. It is a 
truism, of course, that in general it is much 
easier to discover errors and to improve 
uncertain verbal expression in the definite 
than in the indefinite sciences. Erroneous 
statements and interpretations of fact may 
be often corrected by the facts themselves 
or by means of a knowledge of their rela- 
tions to underlying principles. Precision 
and correctness of language are also 
greatly increased in any department of 
learning when it becomes susceptible to 
the economy of thought and of expression 
characteristic of the mathematico-physical 
sciences. The perfection of these latter is, 
indeed, so great that novices working in 
them are often carried safely over hazar- 
dous ground to sound conclusions without 
adequate apprehension of the principles in- 
volved and with only erroneous verbal 
terms at command to designate the facts 
and the phenomena considered. 

Nevertheless, it must be admitted that 
the terminology of what commonly passes 
for science as well as the terminology used 
frequently even by eminent men of science 
is sadly in need of reformation in the in- 
terests of clear thinking and hence of un- 
equivocal popular and technical exposi- 
tion. To realize the vagueness and the in- 
appropriateness in much of the current 
use of this terminology one needs only to 
examine the voluminous literature avail- 
able in almost any subject called scientific. 
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It is so much easier to appear to write well, 
or even brilliantly, than it is to think 
clearly, that facile expression is often mis- 
taken for sound thought. Thus, to illus- 
trate, while in physics the terms force, 


power and energy have acquired technical 


meanings entirely distinct and free from 
ambiguity, they are commonly used as 
synonyms, and quite too commonly to 
designate properties, sentiments, and in- 
fluences to which their application is mean- 
ingless. The ‘‘forces,’’ the ‘‘powers,’’ and 
more recently, the ‘‘energies’’ of ‘‘nature’’ 
are frequently appealed to in popular lit- 
erature; and a familiar bathos consists in 
equipping them solemnly with the now 
vanishing stable furniture ‘‘for the benefit 
of mankind.’’ Science is disfigured and 
hindered also by much inherited antithet- 
ical terminology for which reasons once 
existent have now disappeared or are dis- 
appearing. Instances are found in such 
terms as metaphysics, natural history, and 
natural science, the two latter of which ap- 
pear to have come down to us without sen- 
sible modification, except for a vast in- 
crease in content, since the days of Pliny 
the Elder. The diversification and the re- 
sulting multiplication of meanings of the 
terms of science are everywhere becoming 
increasingly noticeable and confusing. 
One of the most recent manifestations is 
seen in the phrase ‘‘scientific and indus- 
trial research,’’ which probably means 
about the same thing as the equally uncer- 
tain phrase ‘‘pure and applied science’’; 
while both phrases have been turned to ac- 
count in setting up invidious distinctions 
inimical to the progress of all concerned. 
This looseness in the use of terminology 
inherited from our predominantly literary 
predecessors and the prevailing absence of 
any exacting standards of excellence in ex- 
position make it cusy for that large class 
here designated as aberrant types to take 
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an unduly prominent part in the evolution 
of any establishment founded for the pro- 
motion of ‘‘research and discovery and the 
application of knowledge for the improve- 
ment of mankind.’’ These types are nu- 
merous and each of them presents all gra- 
dations-ranging from harmless mental in- 
capacity up to aggressive pseudo-science, 
which latter often wins popular approval 
and thus eclipses the demonstrations of 
saner counsels. The representatives of 
these types are variously distinguished in 
common parlance as cranks, quacks, aliens, 
charlatans, mountebanks, ete. Some of the 
most persistent types are known as arc- 
trisectors, circle-squarers and perpetual-mo- 
tion men and women. They are not of re- 
cent development; they are coextensive 
with our race; but they have been little 
studied except in the cases of extreme di- 
vergency from the normal. One impor- 
tant work, however, has been devoted to 
the intermediate types of this class with 
which the present section of this report is 
concerned. This is the profoundly learned 
book entitled ‘‘A Budget of Paradoxes,’’* 
by Augustus De Morgan, who gave a sur- 
prising amount of attention, extending 
through several decades, to these people, 
whom he called ‘‘paradoxers.’’ 

It ought to be well known, but evidently 
is not, that the institution has had to deal 
with, and must continue to be harassed by, 
great numbers of these aberrant types. 
The happy phrase of the founder concern- 
ing the ‘‘exceptional man’’ has worked out 
very unhappily both for them and for the 
institution, since it has only inevitable dis- 
appointment to meet their importunate de- 
mands, while they in turn have only in- 

2 This was published originally in 1872. A sec- 
ond edition in two volumes, edited by Professor 
David Eugene Smith, has recently (1915) been 


issued by the Open Court Publishing Company, of 
Chicago and London. 
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evitable animadversion to visit finally upon 
the institution. Deluded enthusiasts and 
designing charlatans entertain alike the il- 
lusion that here at last is an establishment 
that will enable them to realize their wildest 
dreams of fame and fortune. But in the 
end the hopes of these people are either 
rudely shocked or wrecked, not because the 
institution would disturb them in their fan- 
cies but because they compel the institution 
to decline to approve their theories and to 
subsidize their projects. Many individuals 
of this class are extraordinarily clever, in 


literary capacity especially, although they 


are almost all notably deficient in critical 
faculties. In the initial stages of corre- 
spondence with them they are wont to at- 
tribute superhuman qualities to the ad- 
ministrative officer concerned, but if he be- 
comes at all exacting they are wont to 
suggest a speedy degeneracy for him 
towards inhuman qualities. The absurd- 
ities, the arrogance and the audacity (often 
pushed to the extreme of mendacity) of 
their claims are generally ludicrous 
enough, but these claims are often founded 
also on recondite fallacies which present 
pathetic as well as humorous aspects. Two 
illustrations drawn from the older and 
hence more impersonal sciences may suffice 
to indicate the nature of the daily experi- 
ence here in question: 

1. A teacher of youth in a public school 
desires assistance in securing letters-pat- 
ent for a new proof of the Pythagorean 
theorem. And why not, since we read 
every day in the public press*ind in the 
debates of legislative bodies of ‘‘principles’’ 
being patented ? 

2. Quite recently it has been ‘‘discov- 
ered’’ that the air and the ether contain 
‘‘free energy.’’ If this is so, if energy like 
urbanity is free, why should it not be rend- 
ered available at the expense of the insti- 
tution for the improvement of mankind? 
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Study and reflection concerning these 
aberrant types and an intimate association 
with them beginning thirty years before 
the foundation of the institution, all point 
to the conclusion that responsibility for 
their undue prominence must be attributed 
in large degree and in the last analysis to 
a prevalent inadequate development of 
critical capacity even amongst the best edu- 
cated classes of contemporary life. Many 
representatives of these latter regard the 
eccentric individual as thereby worthy of 
special attention. He is often referred to 
as a sprite or as a male witch, but com- 
monly, of course, under the more familiar 
designations of our day as ‘‘a genius’’ or 
«. ‘fa wizard.’’ Thus it is quite easy for 
obvious charlatans and ignoramuses, as 
weil as for those in pursuit of Sisyphean 
paralogisms and anachronisms, to secure 
letters of introduction and commendation 
to the institution from distinguished people, 
who pass the applicants along on the 
theory apparently that no harm ean result 
from an effort to assist in the laudable 
work of extending learning. It is assumed 
that a research establishment must have ef- 
fective facilities for utilizing the necro- 
mantic capacities attributed to those in 
particular to whom the terms genius and 
wizard are by common assent applied. 
Such introductions and commendations are 
generally held to be equivalent to ap- 
provals which may not be lightly set aside. 
The suggestion of tests of the pretensions 
and of checks on the deductions of these 
applicants is repulsive to them. What 
they desire is not diagnosis but indorse- 
ment. In all these matters there is revealed 
likewise a widely diffused misapprehen- 
sion concerning the meanings of the terms 
science and research. The first may mean 
anything from occultism to the steam en- 
gine or to the telephone and thence up to 
those rarely appreciated principles of which 
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the law of conservation of energy is one of 
the most conspicuous examples. The other 
term has a similarly wide range of mean- 
ing, but it stands most commonly either 
for a secret process which leads to riches 
by way of patent offices or for enterprises 
in which the institution is supposed to act 
as a complaisant disbursing agency. 

In dealing with these aberrant types 
there are encountered certain other fallacies 
of a more specious and hence of a more 
troublesome character. They arise out of 
the prevailing innocence of, if not con- 
tempt for, the doctrine of probabilities. 
The simplest of these fallacies is seen in 
the common belief that one mind is as likely 
as another to make discoveries and advances 
in the realms of the unknown. Thus it is 
assumed that research establishments 
should maintain experts, or corps of them, 
for the purpose of promoting the efforts of 
tyros, amateurs and dilettanti, or, in other 
words, perform the functions of elementary 
schools. A subtler fallacy is expressed in 
the more common belief that a research or- 
ganization should oceupy itself chiefly in 
soliciting and in examining miscellaneous 
suggestions. It is held that if these are re- 
ceived in large numbers and if they are 
read long enough and hard enough, the 
possibilities of knowledge will be completely 
ecompassed. This has been elsewhere called 
the process of ‘‘ casting dragnets in the wide 
world of thought . . . with the expectation 
that out of the vast slimy miscellanies 
thus collected there will be found some 
precious sediments of truth.’’ It is, in- 
deed, a metaphysical method of extracting 
truth out of error. The worst of all these 
fallacies is found in the not unpopular no- 
tion that if experts could be set at work 
under the direction of inexperts great 
progress could be achieved. This is the 
fallacy so often used to justify placing 
technical work under the administration of 
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politicians and promoters rather than 
under the charge of competent men. It 
finds frequent expression also in sugges- 


tions to the institution that its corps of in- 


vestigators might avoid the dangers of 
‘*respectable mediocrity’’ by yielding to 
the requests of the less conservative and 
more brilliant advocates of advancing 
knowledge. 

But what, it may be asked, are the char- 
acteristics which differentiate these pseudo- 
scientists from normal investigators? 
They are well defined and not numerous. 
The pseudo-scientist is in general excess- 
ively egoistic, secretive, averse to criticism, 
and almost always unaware of the works 
of his predecessors and contemporaries in 
the same field. He displays little of that 
caution which is born of adequate know]l- 
edge. He is lacking especially in capacity 
to discover and to correct his own mistakes. 
He is forever challenging others to find 
errors in his work. He has an overween- 
ing confidence often in formal logic, but is 
unable to see that this useful device may 
play tricks by bringing him, for example, 
simultaneously to right and to wrong con- 
clusions by reason of wror:g premises. His 
worst defect is manifested in asking for 
and in expecting to get more lenient con- 
sideration in the forum of demonstration 
than that accorded to his more modest but 
more effective competitors. 


How inadequate are the hasty popular. 


estimates of these exceptional individuals 
is sufficiently witnessed in the extensive ex- 
perience vf the institution. In the brief 
interval of its existence it has had to deal 
with about 12,000 of them. Many of these 
have been commended to the institution in 
terms well calculated to set aside the laws 
of biologie continuity and thus to elevate 
the aspirants abruptly from irreproach- 
able respectability to questionable fame. 
To some of them have been attributed quali- 
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ties worthy of the mythological characteris- 
tics conceived by the unrestrained imagi- 
nations of men in prescientific times. Not 
a few of them have proved to be obvious 
fakers, schemers or incompetents masque- 
rading in the name of learning with the 
confident expectation that the institution 
would indorse, finance or otherwise pro- 
mote their objects under the guise of re- 
search. But, as might have been pre- 
dicted, the history of all this varied experi- 
ence is a history of futility clouded here 
and there by manifestations of the baser 
traits of mankind and lighted up only occa- 
sionally by flashes of wit, wisdom or humor 
in the prevailing pathologie cast. 
Ropert S. WoopwArD 





SCIENTIFIC EVENTS 


CONJOINT BOARD OF SCIENTIFIC STUDIES IN 
GREAT BRITAIN 


Tue first annual report of the Conjoint 
Board of Scientific Studies, established at the 
instance of the Council of the Royal Society 
in June, 1916, has been issued. As reported 
in the British Medical Journal, the objects of 
the board are to promote the cooperation of 
those interested in pure or applied science; to 
supply means by which the scientific opinion 
of the country on matters relating to science, 
industry and education, may find effective ex- 
pression; to promote the application of sci- 
ence to industries and the service of the na- 
tion; and to discuss scientific questions in 
which international cooperation seems advis- 
able. The chairman of the board, which con- 
sists of representatives of numerous societies, 
is the president of the Royal Society. Among 
the constituent societies are the Royal Anthro- 
pological Institute, the Royal Colleges of 
Physicians and Surgeons in England, the 
Royal Society of Medicine, the Pharma- 
ceutical Society of Great Britain, the Psycho- 
logical, Linnean, Zoological, Biochemical, and 
Psychological Societies, the Institute of Chem- 
istry, the Society of Chemical Industry, the 
Chemical Society, and the Royal Institute of 
British Architects. There is a small execu- 
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tive committee, of which Sir Joseph J. Thom- 
son, president of the Royal Society, is chair- 
man, and Dr. W. W. Watts, professor of geol- 
ogy in the Imperial College of Science and 
Technology, secretary; among the other mem- 
bers are Sir Alfred Keogh and Sir Ray Lan- 
kester. The board has appointed a number 
of sub-committees, some of which appear to 
have got to work during the year, including 
The International Catalogue Subcommittee 
which has obtained information regarding the 
extent of the use made by scientific men of 
the present International Catalogue of Scien- 
tific Literature; the Watching Subcommittee 
on Education, of which Sir Ray Lankester is 
convener, the Metric System Subcommittee, 
and the Anthropological Survey Subcommittee. 
The last named consists of Major Leonard 
Darwin (convener), Professor A. Keith (sec- 
retary), Dr. James Galloway, Dr. P. Chalmers 
Mitchell, and Professors G. Elliot Smith, Karl 
Pearson and Arthur Thomson. It has pre- 
sented a report on the need of a physical 
survey of the British people, and intends to 
institute further inquiries before drafting re- 
commendations. On its advice the executive 
committee asked the Board of Education, the 
Local Government Board, and the Registrar- 
General’s Office to nominate representatives on 
the subcommittee, and Sir George Newman, 
Sir Arthur Newsholme, and Dr. T. H. C. 
Stevenson, have been appointed. The Watch- 
ing Subcommittee on Education has held a 
conference with the Council of Humanistic 
Studies, and has made a report to the Conjoint 
Board, in the course of which it recommended 
that both natural science and literary subjects 
should be taught to all pupils below the age of 
16, and that afterwards specialization should 
be gradual and not complete. It points out 
that in many schools of the older type more 
time, which can often be obtained by economy 
in the time allotted to classics, is needed for 
instruction in natural science, but that in 
many schools more time is needed for instruc- 
tion in languages, history and geography. 
The opinion is also expressed that while it is 
impossible and undesirable to provide instruc- 
tion in both Latin and Greek in all secondary 
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schools, provision should be made in every area 
for teaching these subjects. The subcom- 
mittee also transmitted to the Government 
Committee on Science in the Educational 
System of Great Britain two recommenda- 


tions on which it was unanimous; one is that. 


in order to secure teachers able to give inspir- 
ing and attractive courses in science adequate 
salaries should be paid, and the other, that 
while prime importance must be attached to 
provision for laboratory work it was essential 
that there should be instruction also in the 
romance of scientific discovery and its applica- 
tions. Every pupil should not only receive 
training in observational and experimental sci- 
ence, but should be given a view of natural 
science as a whole, the object being to evoke 
interest in science in relation to ordinary life, 
“rather than to impart facts or data of sci- 
ence presented by an examination syllabus, or 
even to systematize their rediscovery.” 


WIRELESS TIME SERVICE IN THE PHILIPPINE 
ISLANDS 


Tue progress in the time service of the 
Philippine Islands is made evident from the 
fact that since October 1, 1917, the Cavite 
Radio Station, cooperating with the Bureau of 
Posts and the Manila Observatory, sends out 
time signals of the 120th meridian Piast of 
Greenwich at 11 a.m. and 10 p.m. every day, 
Sundays and holidays inclusive. Manila 
holds an enviable position in the Pacific and 
the interests of shipping companies making 
Manila a port of call are too prosperous to be 
overlooked. Accurate time signals and wise 
typhoon warnings are of immense value to 
the units of the United States Asiatic Fleet, 
to Army transports and in general to oversea 
shipping. 

For the purpose of sending time signals, the 
transmitting clock of the Manila Observatory 
is connected with the Cavite wireless station 
through the Bureau of Posts. Manila Ob- 
servatory time signals begin at 10:55 a.m. and 
9:55 p.m., standard time of the 120th meridian 
East of Greenwich; and continue for five 
minutes. During this interval every tick of 
the clock is transmitted, except the 28th, 29th, 
54th, 55th, 56th, 57th, 58th and 59th of each 
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minute. Experiments made on board the U. 
S. Wilmington, Monterey, Sheridan, Merrit 
and the commercial steamer Colombia, of the 
Pacific Mail, gave satisfactory results, 


PROFESSOR W. A. NOYES AND THE AMERICAN 
CHEMICAL SOCIETY 


RESOLUTIONS on the services of Professor 
W. A. Noyes to the American Chemical So- 
ciety have been passed, as follows: 

Wuereas, Dr. William A. Noyes is soon to 
terminate his service as editor of the Journal 
of the American Chemical Society, to which 
for fifteen years he has, with unceasing devo- 
tion and conscientious care, given a large por- 
tion of his time; and 

Wuereas, During these years he has by his 
effective conduct of the Journal raised it to a 
scientific publication of the very first rank, in 
which is now published by far the greater part 
of the best chemical research carried on in 
this country, and 

Wuereas, He was the leading spirit in the 
organization and detailed planning of the 
Abstract Journal of the Society, which has 
made available to American chemists in an 
exceptionally comprehensive and satisfactory 
form the current chemical research of the 
world; and 

Wuereas, He has thus contributed in a vital 
way to the phenomenal increase in member- 
ship and scientific activity of the Society dur- 
ing the last two decades, in which the success 
of its journals has been one of the most im- 
portant factors; now, therefore, be it 

Resolved, That the Council of the Society 
expresses its keen regret that other tasks have 
compelled the resignation of Dr. Noyes from 
the editorship of the Journal, and records its 
high appreciation of his services to the Society, 
especially of his ardor in developing the So- 
ciety’s journals, which will remain a splendid 
monument to the success of his work. 

(For the Council) Signed by 

Wiper D. Bancrort, 

Marston T. Bocert, 

Joun H. Lone, 

Artuur A. Noygs, 

Turopore W. Ricuarps, Chawman 
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THE ANNUAL MBETINGS OF THE BIOLOGICAL 
SOCIETIES 


THE anzygual scientific meetings of the Bio- 
logical Societies (The Federation of Ameri- 
can Sovieties for Experimental Biology, The 
Ameri¢an Association of Anatomists and The 
American Society of Zoologists) will be held in 
the University of Minnesota, Minneapolis, 
Mirinesota, December 27, 28 and 29. 

The Hotel Radisson will be headquarters for 
ull the societies. Arrangements will also be 
made with fraternity and boarding houses for 
those desiring them. 

The federation has arranged to hold a day 
session at the Mayo Clinic in Rochester, Min- 
nesota, on December 29. For this purpose ar- 
rangements have been made to have sleeping 
cars leave Minneapolis on the night of the 28th 
in order that no time shall be lost. The 
Mayo surgical hospitals will be visited, as will 
also the experimental laboratories and at the 
afternoon session a scientific program will be 
presented. Members of the federation should 
have their tickets from the east routed from 
Chicago to Minneapolis and from the west 
through Omaha or Kansas City to Minneapo- 
lis. Tickets for the return trip should be 
routed from Minneapolis over the Chicago 
and Great Western Railway to Rochester and 
from Rochester to Chicago for the east, and to 
Omaha or Kansas City for the west. Mem- 
bers of the Anatomical and Zoological Socie- 
ties are cordially invited to attend this Ro- 
chester meeting if they care to do so, although 
programs for these societies have been ar- 
ranged for the same date in Minneapolis. 

There will be a joint dinner in the Gold 
Room, Hotel Radisson, on Thursday at 6:30 
P.M. at $1.50 per plate, also, a joint smoker 
will be held at the Teco Inn, Hotel Radisson, 
at 8:15 p.m. on Friday. Fifty-cent luncheons 
will be served at 1 P.M. in the Minnesota 
Union, University of Minnesota, each day 
throughout the meetings. 

After full consideration by the executive 
committees and councils of the societies con- 
cerned, it has been decided to hold the meet- 
ings in Minneapolis on December 27, 28 and 
29, as voted one year ago. This action is taken 
on the ground that it would be disastrous to 
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the progress of research and the best interests 
of the biological sciences if no annual meetings 
for the reporting of investigations, for the 
exchange of ideas and for mutual encourage- 
ment should be held. 

The local committee at Minneapolis cor- 
dially endorses this decision on the part of the 
authorities of the several societies and de- 
sires to emphasize in addition the impetus 
that can be given to science in the northwest 
by a successful meeting at the University of 
Minnesota. To this end they are planning for 
a program of unusual interest. Not only will 
scientific papers of value be presented before 
the various societies—papers which in many 
instances will deal with matters pertaining to 
the war—but also visitors will have an oppor- 
tunity to see the recent new laboratories of 
the University of Minnesota and especially to 
visit under the best of conditions the Mayo 
Clinic at Rochester and become acquainted 
with the research work going on there under 
the Mayo Foundation. 

On behalf, therefore, of the University of 
Minnesota and with the cordial concurrence of 
its president and board of regents we invite 
you to attend these meetings. We urge you 
as a duty to science to help make the gathering 
a success. We believe that it is incumbent 
upon every scientific man to support the cause 
to which he has devoted his life, the cause of 
scientific progress. We, therefore, most re- 
spectfully and earnestly urge you to attend 
these meetings, to contribute to the programs, 
to take part in the discussions and to bring to 
the support of science the same loyalty and 
sacrifice that America is giving to every other 
basic principle of our civilization. 

We also ask that you inform young scientists 
of your staff and acquaintance who are not 
yet members of the societies, concerning these 
meetings, and invite them to be present. 

L. G. Rowntree, 
Chairman, Local Committee 


SECTION M (AGRICULTURE) OF THE AMERI- 
CAN ASSOCIATION AT PITTSBURGH 


Tue Section of Agriculture will hold ses- 
sions on Friday and Saturday, December 28 
and 29. A symposium on the topic “ Factors 
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concerned in an increased agricultural produc- 
tion ” will be held on Friday afternoon, De- 
cember 28, at 2 o’clock, the subject to be con- 
sidered under the following five heads: 


Present status of production, Dr. John Lee Coul- 
ter, dean of agriculture, West Virginia University. 

Feasibility of increasing production, Dean E. 
Davenport, college of agriculture, University of 
Illinois. 

Obstacles to enlarged production, Professor. W. 
D. Hurd, assistant to the Secretary of Agriculture. 

Limiting factors in production, Professor Chas. 
E. Thorne, director of the Ohio Experiment Sta- 
tion. 

The human element, Mr. Herbert Quick, member 
of the Federal Farm Loan Board. 


The address of the retiring vice-president of 
the section, Dr. W. H. Jordan, director of the 
New York State Experiment Station, upon 
“The future of agricultural education and 
research in the United States,” will be given 
on Saturday morning, December 29, at 11 
o’clock. The sessions will be presided over by 
Dr. H. J. Waters, president of the Kansas 
State Agricultural College. They will be held 
in Room 105, Thaw Hall, University of 
Pittsburgh. 

The symposium deals with a subject of the 
first importance to agriculture and to the wel- 
fare of the nation. It will be treated in a 
semi-popular manner, having in mind the 
broad general interest relating to it. 





SCIENTIFIC NOTES AND NEWS 

Tue Royal Society has conferred Royal 
medals on Dr. John Aitken, for his researches 
on cloudy condensations, and on Dr. Arthur 
Smith Woodward, for his researches in verte- 
brate paleonteology, and the Copley medal on 
M. Emile Roux, for his services to bacteriol- 
ogy and as a pioneer in serum therapy; the 
Davy medal on M. Albin Haller, for his re- 
searches in organic chemistry; the Buchanan 
medal on Sir Almroth Wright, for his con- 
tributions to preventive medicine; and the 
Hughes medal on Professor C. G. Barkla, for 
his work on X-ray radiation. 


Dr. CHristopHER ADDISON, minister of re- 
construction in Great Britain, has been ap- 
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pointed minister of public health, and hopes 
to carry a bill through parliament before 
Christmas, forming a new ministry to forward 
a place for the nationalization of the medical 
profession with free medical attendance for 
every one. 


Masor Benepict Crowe.t, of Cleveland, an 
engineer officer, now in charge of the Wash- 
ington office of the Panama Canal, has been 
appointed assistant secretary of war to suc- 
ceed William Ingraham, who-has become sur- 
veyor of the Port of Portland. 


Dean Kuetn, of the veterinary department 
of the University of Pennsylvania, is at pres- 
ent in France, having been sent by the gov- 
ernment on a special mission to General Persh- 
ing to consult him regarding the organization 
of the Veterinary Corps, and to make a survey 
of the situation in France. 


Dr. R. B. Owens, secretary of the Franklin 
Institute, now in France on leave of absence, 
acting as head of the Army Intelligence 
Bureau, has been elevated to the rank of major. 
He is serving under General Pershing. 


Mr. Georce E. How, research assistant in 
the division of agricultural biochemistry of the 
University of Minnesota, has been commis- 
sioned first lieutenant in the Sanitary Corps. 
He will be assigned to investigational work in 
the Gas Defense Service. 


Dr. Cuartes L. Reese, chemical director of 
the du Pont Powder Company, has been elected 
a member of the board of directors of that 
company. 


Mr. F. G. Moses has been appointed hydro- 
metallurgist in the U. S. Bureau of Mines, 
with headquarters at Salt Lake City station. 


J. W. TurreENTINE is directing the-work of 
the government’s experimental kelp-potash 
plant at Summerland, near Santa Barbara, 
Cal. The plant is in operation and is pro- 
ducing crude potash. Apparatus is now being 
installed which will make possible the produc- 
tion of refined potash and by-products, par- 
ticularly iodine, for both of which chemicals 
there is a large demand for industrial and 
military purposes. 
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Proressor H. E. Grecory, of Yale Univer- 
sity, has left for the Hawaiian Islands, where 
he plans to spend a few months in geological 
investigation. 


Proressor ©. ©. Nuttine, who will lead a 
party of Iowa scientific men in an expedition 
to the West Indies next summer, has received 
word that the English government buildings 
on the Pelican islands, which will be the base 
of the expedition, will be turned over to the 
explorers without cost. Some of the men who 
intended to go with this expedition at first 
have since entered war service, but plans are 
going forward rapidly and the outlook is 
promising. Professor Nutting made a prelim- 
inary visit to the islands last summer and re- 
ported that he had never seen a place where 
the opportunity for scientific research was 
greater. 


PRESENT STIEGLITZ, of the American Chem- 
ical Society, has appointed the following com- 
mittee on the supply of organie chemicals for 
research during the war: E. Emmet Reid, 
Chairman, Roger Adams, H. L. Fisher, J. W. 
E. Glattfeld, Wm. J. Hale. 


AT the annual meeting of the Cambridge 
Philosophical Society held on October 29 the 
following were elected officers of the society 
for the ensuing session: President, Professor 
Marr; Vice-presidents, Professor Newall, Dr. 
Doncaster and Mr. W. H. Mills; Treasurer, 
Professor Hobson; Secretaries, Mr. A. Wood, 
Mr. G. H. Hardy and Mr. H. H. Brindley; 
New Members of Council, Sir J. Larmor, Pro- 
fessor Eddington and Dr. Marshall. 


At the anniversary: meeting of the Minera- 
logical Society, held on November 6, the fol- 
lowing were elected officers: President, Mr. 
W. Barlow; Vice-presidents, Professor H. L. 
Bowman and Mr. A. Hutchinson; Treasurer, 
Sir William P. Beale, Bart.; General Secre- 
tary, Dr. G. T. Prior; Foreign Secretary, 
Professor W. W. Watts; Editor of the Jour- 
nal, Mr. L. J. Spencer. 


At Yale University, Director Russell H. 
Chittenden and Professor Irving Fisher have 
delivered the first two of the special Univer- 
sity Lectures on Food Conservation, and 
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Frederie C. Walcott, ’91, of Mr. Hoover’s staff, 
will give the third lecture, on “ Governmental 
aspects of food conservation,” in January. 


Atonzo Dorus Metvin, chief of the Bureau 
of Animal Industry, since 1905, known for his 
work on animal diseases and their bearing on 
human health, died at his home in Washing- 
ton, aged fifty-five years. 





UNIVERSITY AND EDUCATIONAL 
NEWS 


Tue Harvard University Corporation has 
announced the receipt of securities to the 
value of $89,946.50 from James Byrne, 777, of 
New York City, to establish the “ Byrne pro- 
fessorship of administrative law.” The securi- 
ties are the first payment towards a total 
foundation of $150,000. 


Tue following telegram was sent by Dr. 
Hollis Godfrey, December 5, to presidents 
of all institutions giving degrees in technical 
courses: “I have just been authorized by the 
Secretary of War to request you to inform all 
your technical students that if they wait until 
drafted they can, upon summons to the draft 
camp, take with them a letter from you stating 
their special qualifications, such letter to be 
filed with occupational census questionnaire of 
the War Department. Under authority of this 
authorized telegram, the Secretary of War also 
authorizes me to say that every effort will be 
made to use each student’s special training in 
connection with specialized occupations in the 
army, so as to afford technical students of 
draft age fully as great an opportunity through 
the draft as if they enlisted now.” 


THE annual meeting of the American Mathe- 
matical Society will be held in New York City 
on Thersday and Friday, December 27-28. 
The fortieth regular meeting of the Chicago 
Section will be held at the University of Chi- 
cago on Friday and Saturday, December 28-— 
29. Friday afternoon will be devoted to a 
joint meeting with the Mathematical Associa- 
tion of America, at which Professor W. B. 
Ford will deliver his retiring address as chair- 
man of the section. 
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Mr. L. O. Howarp, consulting engineer of 
Salt Lake City, has been appointed dean of 
the School of Mines of the State College of 
Washington at Pullman. 


At the Stevens Institute of Technology, L. 
A. Hazeltine has succeeded the late Professor 
Ganz as acting professor of electrical engi- 
neering in charge of the department. 


JAMES H. ELis, research associate in phys- 
ical chemistry at Throop College of Technol- 
ogy, Pasadena, Cal., has become a member of 
the physics department of the college as in- 
structor in electrical measurements. 


Mr. I. L. Mutter, of Indiana University, 
has been appointed professor of mathematics 
in Carthage College. 


Proressor A. S. Leyton has resigned the 
chair of pathology and bacteriology of the 
University of Leeds. 





DISCUSSION AND CORRESPONDENCE 
SOCIEDAD CIENTIFICA ANTONIO ALZATE 
For those who have been led by a perusal 

of the daily papers to suppose that Mexico 

was in a progressive state of disorganization, 
the recent issues of the “ Memorias” of the 

“ Sociedad Cientifica Antonio Alzate,” of Mex- 

ico City, will afford good proof that their 

hasty judgment had been erroneous. 

The thirty-sixth volume of the Memorias of 
this Society, which has just appeared, and 
comprises 740 pages of text with 82 plates, is 
entirely devoted to a monograph on the State 
of Puebla by Sefior Enrique Juan Palacios. 
His study falls into three main sections, the 
first of which regards the ethnology, geology 
and climatology of the state, the second, its 
flora and fauna, its industries, its mineral 
resources, and its commerce and means of 
communication; the third section treats of the 
political ‘divisions of the state, and of its 


1**Memorias y Rivista de la Sociedad Cientffica 
Antonio Alzate,’’ published under the direction of 
the perpetual secretary, Rafael Aguilar y Santillan, 
Tomo 36, 2 parts, Mexico, June, 1917. 740 pp., 82 
plts., 8°, ‘‘ Puebla, su territorio y sus habitantes,’’ 
by Enrique Juan Palacios. 
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history, embracing a description of its prin- 
cipal communities, chief among which is of 
course the city of Puebla, consisting of about 
100,000 inhabitants. 

The area of the state is given by the writer 
as 33,653 square kilometers, or about 14,000 
square miles, and its population as nearly 
1,100,000, showing a density of nearly 80 to 
the square mile. In population it ranks third 
among the Mexican states. The white race 
numbers 86,000, the population. of mixed race 
826,000 (three quarters of the whole), and the 
Indians, nearly 200,000. Within its territory 
is the highest peak in North America, with the 
exception of Mount McKinley. This is the 
mountain bearing the Indian name Citlaltépal, 
or “Smoking Mountain,” though often called 
Orizaba. It rises to a height of 5,675 meters, 
or 18,614 feet, and is an extinct, or at least 
an inactive volcano. 

The fossil remains found in the state of 
Puebla are of considerable importance. Among 
them are bones of Elephas Columbi Falconer, 
found at San Jeronimo, in the district of 
Tehuacan, and also in the region about the 
city of Puebla. Within the limits of its mu- 
nicipality, at Molino de Santa Barbara, fossil 
elephant tusks have been unearthed; masto- 
don tusks have also been discovered in the 
state, as well as teeth of Hlephas primigenius 
(pp. 54, 55). 

Ample space has been devoted to the min- 
eral resources of Puebla and to their exploita- 
tion. While the principal interests of the 
state are agricultural and industrial, there 
were, according to the statistical report of 
1907, as many as 29 mines then in operation 
(copper, iron, gold, silver and lead), the num- 
ber of persons employed being 1,068; the pro- 
duction was valued at 1,168,428 Mexican 
dollars. Most of these mines must have been 
smal] undertakings, since Southworth in his 
Mining Directory for 1908 only notes three 
mines as in active operation, that of San 
Lucas (gold and silver) in the district of 
Tehuacan; that of Tetala, an English com- 
pany organized in 1904, with a capital of 
£100,000, and the mine “La Aurora” of 
Tezuitlan, an enterprise dating from 1905, 
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and having resources put at 10,000,000 Mex- 
ican dollars. 

Of what might be called precious-stune ma- 
terial there is very little signalized; some opal 
is found at Tecali and Tlatlauqui, and azurite 
occurs in Acatlan. The so-called “ Mexican 
Onyx” (an aragonite) of the district of Tecali 
in the state of Puebla is well known, and was 
already used by the Aztecs for ornamental 
purposes. 

In the State College in Puebla, where courses 
of law, medicine and engineering are given, 
besides the customary preparatory studies, 
there are excellent collections illustrating 
physics, chemistry, bacteriology and histology, 
and also radiographic and radioscopic instal- 
lations, as well as apparatus for wireless tele- 
graphy. There is also a well-furnished na- 
tural history collection and an important 
museum. 

The few items presented here may give a 
little idea of the quality of this monograph, 
though insufficient to indicate the wide field 
it so ably covers. It certainly merits to be 
consulted by all who are seeking information 
regarding one of the principal states of the 


Mexican Federation. Grorce F. Kunz 
New York City 


THE TALKING MACHINE AND THE 
PHONOGRAPH 


To THE Eprror or Science: Professor Peck- 
ham’s interesting account of the talking ma- 
chine, as distinguished from the phonograph, 
in Science of November 9, closes with this 
statement : 

It is not probable that any one had thought of 
a phonograph in the sense in which we use the 
term as early as 1772. Knowledge of electricity 
was, not sufficiently advanced at that time. 

This, I presume, is a mere slip of the pen, 
the writer thinking perhaps of the telephone 
while writing of the talking machine and the 
phonograph. Otherwise some of us who are 
engaged in other fields of science, and hence 
can lay claim to no special knowledge of phys- 
ics, would like to have pointed out to us the 
connection between electricity and the ubi- 
quitous phonograph. 

J. Vouney Lewis 
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SCIENTIFIC BOOKS 
Mental Adjustments. By Freprrick Lyman 

Weis, Ph.D. New York & London: D. 

Appleton & Co., 1917. 

F. L. Wells wrote his book with a rather 
unusual background. Trained in the experi- 
mental school of Cattell and Woodworth, Wells 
took up his work at the McLean Hospital in 
1907, where he returned after one year’s work 
with Dr. August Hoch on Ward’s Islard and 
with considerable contact with Dr. Charles 
Macfie Campbell, to whom the book is dedi- 
cated. Coming from a school which might be 
frankly dynamic and objective, if it had the 
necessary philosophical courage combined with 
a desire for consistency, Wells found most 
valuable opportunities at the McLean Hospital 
owing to the excellent tradition established 
there by Dr. Hoch in the study of an uncom- 
monly interesting type of patients; and even 
before he went to Ward’s Island he had been 
coneerned with association experiments and 
with problems which were bound to bring him 
into touch with the sphere of ideas of Freud 
and Jung. His studies of the last few years 
have shown a growing mastery of the psycho- 
pathological problems and the present book 
gives ample evidence of earnest and able col- 
laboration along lines very characteristic of 
modern American psychopathology. 

Eight chapters constitute this bouk of 331 
pages. In “Mental Adaptation” he gives 
illustrations of types and problems of adapta- 
tion and in a way a forecast of the book. The 
discussion of “ Use and waste in thought and 
conduct ” leads the reader, in one of the best 
organized chapters of the book, to a very direct 
understanding of fundamental adaptive trends 
and their adjustments and supplements, many 
times crossing the boundary between the 
“motor” and “mental” varieties of behavior, 
“granting, indeed, that such a boundary 
exists.” He gives a very good picture of the 
role of fancy and autistic thinking (7. e., 
primitive fancy unconcerned about reality) 
and especially of the réle of word-plays and 
of rationalization. He sums up the discussion 
by saying that “ realistic thinking contributes 
mainly to making it possible to exist, and 
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autistic thinking to making it worth while to 
live.” 

Pages 71 to 113 are devoted to Symbolic As- 
sociation, in a chapter showing a remarkably 
wide range of resources of reading, and lead- 
ing from the symbolisms of language and of 
normal waking life to those of dreams. 

The discussion of emotion is given the title 
“The continuity of emotion,” and deals with 
“affective displacement” (a somewhat ques- 
tionable term for affective diffusion and dis- 
proportions) and affective compensation. The 
more specific types of “ affective displacement ” 
are exemplified by a number of “ unaccount- 
able” dislikes and in the use of contrast and 
exaggeration in humor. “Loaded” experi- 
ences and transference are reduced to the prin- 
ciple that emotions are to be viewed as reac- 
tions, which are switched in and out accord- 
ing to the principle of associated reflex and 
conditioned and associated responses. The 
switching off of the affect is spoken of as a de- 
emotionalizing and siphoning process. The 
réle of various complexes and affective sym- 
bolism is illustrated by many examples. The 
phrase “ Objekt vergeht, Affect besteht” ex- 
presses the meaning of the title of the chapter. 

The discussion of “ Types of Dissociation ” 
is more clearly systematic than most of the 
rest of the book and is a valuable survey for 
the student, although perhaps somewhat 
heavily loaded with varieties and subvarieties 
for those readers who have but little concrete 
experience, and who might have a desire for 
principles rather than for details. Chapter 
VI. (pp. 204-226) takes up the dynamic im- 
portance of factors which determine repres- 
sions and its various degrees. Chapter VII. 
takes us into the field of available experi- 
mental approaches, with a discussion of vari- 
ous types of intelligence tests, the association 
method, and those involving what is called 
measurements by relative position (the “ better 
or worse”), free association, the schedule of 
personality study; and a final chapter dealing 
with “ Balancing Factors ” gives a valuation of 
various trends for life and the quest of happi- 
ness and application to education. 

It is, I suppose, both a merit and a draw- 
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back of the book that it resists a brief sum- 
marizing survey. Clearness of principles and 
the ease of reading might readily gain by 
moderation in the amount of illustration and 
in the use of metaphors, or, since most of 
these are really well chosen, by paragraphs of 
orientation. The few paragraphs of this char- 
acter certainly do much to make one more 
receptive. 

Wells puts forth as his aim not to tell us 
things, but to enable us to see for ourselves 
what we would otherwise miss. He does, in 
fact, tell us so many things that one feels very 
much the importance of what he himself calls 
“strategic regrouping,” of the author’s treas- 
ure of reading and of observation. Every 
reader of the replete volume must be willing 
to do his share; those who do so will certainly 
find a rich material and ample work. How 
readily the book would lead one not already 
experienced in the field will have to be tried 
out. The reviewer can not help feeling that 
medical responsibilities with the cases and the 
material might have added a kind of practical 
simplicity and directness where the reader 
might be apt to lose himself in the detail. 
Wells does, however, make it clear that the 
normal and the abnormal are made of much 
the same material, and his book, with its soft- 
ened rendering of Freudian conceptions, will 


be a stimulus and a help along sane and useful 
lines. ApotF MEyer 


The Combination of Observations. By Davw 
Brunt, M.A. (Cantab.), B.Se. (Wales), Lec- 
turer in Mathematics at the Monmouthshire 
Training College, Cerleon, Mon. OCam- 
bridge University Press. 1917. Pp. x+ 
219. 

This book gives an elementary treatment of 
the methods of adjusting observations. The 
normal or Gaussian law of error is derived 
from Hagan’s hypotheses regarding the nature 
of errors, and the presentation in this connec- 
tion is very attractive. The book gives a brief 
and simple treatment of certain important 
parts of the theory of statistics. This includes 
Pearson’s generalized frequency curves first 
published in the Philosophical Transactions of 
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the Royal Society, 186 A, p. 343. These curves 
include six types besides the normal curve, but 
the book makes no reference to the five addi- 
tional types of curves recently published by 
Pearson. The book presents a treatment of 
the correlation of two systems of variates. The 
treatment is, in general, clear, and should 
serve a useful purpose in making better known 
to persons who are applying these methods to 
data the nature of some of the limitations that 
underlie the interpretations of correlation co- 
eficients. However, the reviewer has one 
criticism to offer. On p. 155, using r for the 
correlation coefficient, we are told that “ it 
seems doubtful whether any serious meaning 
can be attached to values of r which are less 
than .5.” It seems to the reviewer that this 
statement should be modified. To be sure, the 
statement would hold if the correlation coeffi- 
cient r were calculated from such a small num- 
ber of observations that the probable error of r 
is not particularly small compared to r. But 
when the conditions under which the formula 
for probable error of r is derived are well satis- 
fied, r may be much smaller than 0.5 and have 
decided significance if derived from large 
enough number of observations to make its 
probable error small in comparison to the value 
of r. 

A useful chapter is devoted.to harmonic 
analysis from the standpoint of least squares, 
including an interesting section on a practical 
method of investigating periodicities. The 
last chapter deals with the periodogram, in- 
cluding a treatment of hidden periodicities. 


H. L. Rierz 
UNIVERSITY OF ILLINOIS 





SPECIAL ARTICLES 


THE PRODUCTION OF GASEOUS IONS AND 
THEIR RECOMBINATION 


Gasgous ionization has played a large part in 
recent advances in both physics and chemistry. 
In the ordinary college- and high-school 
courses given in these subjects little, if any, 
attempt is made, however, to demonstrate 
methods of producing gaseous ions or of meas- 
uring their recombination or diffusion con- 


1 Phil. Trans., 216 A, p. 429. 
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stants. Practically no laboratory work along 
these lines by elementary students is attempted. 
This may be explained in part by the fact that 
most investigators in this field of research have 
made use of the electrometer, an instrument 
well adapted for demonstration purposes but 
inappropriate for use by the inexperienced stu- 
dent. An electroscope of very simple design 
has, however, proved entirely satisfactory in 
place of the more cumbersome and possibly less 
sensitive electrometer. 

Some elementary experiments are suggested 
in the first part of this paper using apparatus 
involving little or no expense and which may 
be assembled by any high-school student. This 
is followed by a description of some results ob- 
tained in verification of the law governing the 
recombination of the ions of a gas. 


PART I 


The type of electroscope used is shown in 
Fig. 1. 





























£arth 
Fie. 1. 

A brass rod passes through a sulphur plug 
into the hollow cylindrical chamber (C) 12 
em. high and of 4 cm. radius. On this rod is 
mounted a flat brass strip which supports the 
gold leaf. The top of this mounting projects 
through a large opening in the square metal 
box surrounding the gold leaf to permit the 
electroscope to be charged by removing the 
metal cap (D). (3) is a brass tube approxi- 
mately 2 meters Jong the radius of which will 
depend upon the laboratory facilities for pro- 
viding a suitable current of gas. If air ioniza- 
tion is to be studied and compressed air is not 
available, a suction pump attached to a water 
faucet will provide a convenient velocity for 
carrying ionized air through (B) if its radius 
is of approximately 3 cm. diameter. 
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The velocity of the ions and consequently 
the time taken for their passage over a given 
distance may be obtained by measuring the 
volume of air passing in a given time. A 
common gas meter (M) provided with a dial 
one turn of which registered one half of a 
cubic foot was used in these experiments. The 
air passing through the tube may be dried by 
calcium chloride and ions prevented from en- 
tering with the air stream by a plug of cotton 
wool placed at (#). Lead screens (8) should 
be erected to shield the electroscope from direct 
radiation. Provided radium salt be used as 
ionizing agent at a short distance from the 
electroscope, these screens will need to be sev- 
eral centimeters thick. 

The gas passing through the tube may be 
ionized by X-rays or Y-rays shot through a slit 
(RF) cut in the tube and covered by a thin mica 
sheet, or the ionizing source may be placed in- 
side the tube. A 2 or 3 mm. spark between 
the secondaries of an induction coil sealed into 
the tube provides a convenient source of ioniza- 
tion for demonstration purposes. X-rays also 
produce powerful ionization effects. A 2-inch 
X-ray bulb run at dull luminescence by a coil 
capable of producing a 4 em. spark will pro- 
vide sufficient ionization for the experiments 
described below. 

A Nernst lamp is more suitable for project- 
ing the gold leaf on a screen than the ordinary 
lantern. For laboratory work a low powered 
microscope with a. divided scale in the eye 
piece is used for measuring the rate of fall of 
the gold leaf. 

An electroscope of the type shown in Fig. 1 
may be made of comparatively small capacity. 
If the leaf be charged to a relatively high po- 
tential, it becomes an instrument of high 
sensibility. Owing to the extremely small 
mass of the gold leaf it will rapidly alter its 
rate of deflection as the number of ions swept 
into the chamber changes. 

Place the X-ray bulb directly over the elec- 
troscope and charge the gold leaf, by means of 
an ebonite rod, till it shows large divergence. 
Run the bulb for an instant and the gold leaf 
at once drops a distance proportional to the 
ionization produced in the electroscope by di- 
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rect radiation. If the charging cap is not re- 
placed before starting the bulb, the sudden 
drop takes place as before, but the leaf instead 
of stopping its motion as suddenly as it be- 
gan gradually slows up with time. This effect 
is produced by the ions in the air surrounding 
the electroscope rapidly diffusing into it, the 
number diminishing as recombination takes 
place. Some idea of the rapidity with which 
the leaf comes to rest may be obtained from 
Table I. The numbers represent readings on 
the scale between the intervals stated in the 
first column. The readings with 3 second in- 
tervals were observed and recorded without as- 
sistance. Shorter intervals required assistance 
in making the record. 


TABLE I 








Interval 





dsecs. | 39 | 36 | 22 | 63.1] 47 | 80 




















70 | 87 | 84 | 74 | 91 | 355 
2secs. | 73 |%9.5| 87 | 76 | 93 | 366 
74.8 | 60.5 | 88.5 93.8 
94.5 
71 | 75 | 77 | 68 | 64 | 325 
74.5179 | 79.5| 71 | 68 | 36.5 
76.4 | 82 | 80 | 72.31 70 | 39 
1.67 secs./ 774 | 93 | 80,8 | 73.5 | 71.6 | 40 
84.2 | 81.2 73 
84.6 73.6 





Place the X-ray bulb over the slit as indi- 
cated in Fig. 1 and start the suction pump. 
When the radiation passes through the slit 
large quantities of positive and negative ions 
are produced in the air stream directly be- 
neath. If the bulb is but a short distance 
from the electroscope and the air velocity is 
high, a large proportion of the ions originally 
produced will be swept into the chamber caus- 
ing a rapid rate of fall of the gold leaf. The 
remainder have either recombined or diffused 
to the side of the tube. Since the negative 
ions diffuse more rapidly than the positive, the 
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tube should be earth connected. When the 
bulb or spark gap is 2 or 3 meters from the 
electroscope and the air velocity is diminished, 
a considerable time will elapse before any o£ 
the ions can reach the electroscope and these 
will be but a small percentage of the number 
originally present. 

As the first ions arriving are swept into the 
chamber of the electroscope the leaf begins to 
move and its rate of fall increases and finally 
reaches a constant value which is maintained 
until a short time after the X-rays (or spark) 
is stopped, following which the rate of leak 
slowly reduces to zero. The apparent slow- 
ness of the leaf in starting and stopping is 
largely due to the effect of friction between 
the air and the inner surface of the tube. 
This appreciably diminishes the velocity of 
the air in that region, so that on starting, ions 
passing through the central portion of the 
tube arrive first. After the rays are stopped, 
ions near the surface trail along behind, grad- 
ually decreasing in number as recombination 
and diffusion proceed. The effect will of 
course vary with the length, diameter and 
material of the tube and the velocity of the 
air. It will later be shown that this irregular 
distribution of ions in the tube may affect 
the value obtained for the recombination con- 
stant. For high velocity and a short length 
of tube the leaf starts at once with a uniform 
rate of deflection and stops abruptly. Using 
a spark gap 2 meters from the electroscope 
and a slow air current, a relatively large rate 
of leak was observed after 35 seconds had 
elapsed between the stoppage of the spark and 
the arrival of the first ions in the chamber. 

The rapidity with which gaseous ions dif- 
fuse may be well illustrated by inserting a 
compact bundle of tiny, thin-walled metal 
tubes inside the tube near the slit. These 
should be soldered together and make good 
contact with the inner surface of the tube. 
Diffusion takes place so rapidly, as the ions 
pass through the tubes, that with the same air 
velocity and ionizing source, the number of 
ions reaching the electroscope is enormously 
diminished. 

The effect of water vapor or dust particles 
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in increasing the ionization, where otherwise 
the conditions of experiment remain un- 
changed, is easily demonstrated. 


PART II 


Experimental Proof of the Law of Recom- 
bination 

Rutherford has shown that the rate of re- 
combination, at a given instant, of the ions 
produced in gases exposed to X-rays? and the 
radiation from uranium? is proportional to 
the square of the number present at that in- 
stant, from which it follows that 

= —_— += at, 
where WN and n are the number of ions present 
in the gas at the beginning and end of time 
t, respectively. This law has also been verified 
for gases exposed to X-rays by McClung? also 
by McClelland* using arcs and flames as the 
ionizing agents. 

The method most generally employed when 
large quantities of the gas are available has 
keen to pass the ionized gas through an 
earthed metal tube with constant velocity and 
measure the saturation currents at different 
points along the tube by means of an electrom- 
eter. A gas meter was used to measure the 
velocity through the tube as already intimated. 

The deflection of the electrometer indicates 
the number of ions in a certain portion of 
the tube at a given instant. The fall of the 
gold leaf of an electroscope is, however, an in- 
tegrating process like that of the gas meter 
and continues over a considerable time for 
each reading. 

If the ionizing agent or the velocity of the 
ions themselves should undergo slight changes, 
the rate of fall of the gold leaf would give a 
good indication of the average number of ions 
passing at a given time. The sensibility of 
the electroscope will also remain fairly con- 
stant over long intervals and is readily tested. 

In the course of some work involving the 
use of X-rays and Y-rays from radium salt, it 


1 Rutherford, Phil. Mag., V., 44, p. 422, 1897. 
2 Rutherford, Phil. Mag., V., 47, p. 142, 1899. 
8 McClung, Phil. Mag., VI., 3, p. 283, 1902. 

4 McClelland, Phil. Mag., V., 46, p. 29, 1898. 
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was necessary to measure their relative ioniz- 
ing effects at a given point in air. This was 
accomplished by sucking the ionized air from 
the vicinity of the given point through a metal 
tube into the chamber of an electroscope 
placed at some distance, as shown in Fig. 1. 
By noting the rate of deflection of the gold 
leaf for different air velocities curves corre- 
sponding to decay curves were plotted, using 
ionization in divisions ‘per minute as ordi- 
nates and the times of passage of the ions 
through the tube as abscisse. By contin- 
uing these curves back to zero time an ap- 
proximation was obtained of the relative 
ionization originally present. A more exact 
estimate was made by obtaining the recom- 
bination constants for the two ionizing agents 
and, assuming the square law, calculating the 
original ionization when the ionization after 
a given time was known. This work sug- 
gested a further study of the recombination 
constants by this method, using various ion- 
izers, and an examination of the recombina- 
tion constants for ions produced by “ hard” 
X-rays or the more penetrating Y-rays a3 com- 
pared with these values for the softer and less 
penetrating radiations. 

Before using the electroscope as an indi- 
cator of the number of ions present at any 
instant, it was necessary to determine the de- 
flection to which the gold leaf must be charged 
in order to obtain saturation conditions for 
the maximum velocity utilized. This was 
found by passing the ionized gas through the 
chamber of the electroscope to be used, then 
through the chamber of a second electroscope 
of high sensibility in close proximity to the 
one to be tested. The gold leaf of the latter 
was then charged to a potential sufficient to 
give no leak in the auxiliary electroscope. 
For lower potentials ions escaped into the 
second electroscope and the rate of leak of 
the first did not give a true indication of 
the number of ions passing into it. When the 
potential to which the leaf is charged is con- 
siderably lower than that necessary for satu- 
ration the decay curves obtained may show a 
maximum point, since there may be a critical 
velocity at which a maximum number of ions 


SCIENCE 





[N. 8. Von. XLVI. No. 1198 


will give up their charges to the electroscope, 
At such a velocity the gain in the number 
entering the chamber will be counterbalanced 
by the number escaping without giving up 
their charges. 

The order of experiment was then as fol- 
lows: Determine the saturation potential 
necessary for a given position of an ionizing 
agent at the maximum velocity to be used. 
Obtain the natural leak of the electroscope 
when the ionizing agent was present, but with 
no current passing through the tube. Obtain 
rates of deflection of the leaf in divisions per 
minute for each of as large a number of dif- 
ferent velocities as time and the capacity of 
the suction pump would permit. The leaf 
was charged to a given deflection and allowed 
to leak over the same number of divisions 
for each reading. The mean of several ob- 
servations was taken at each velocity. Succes- 
sive times for the flow of .5 cubic foot of gas 
through the meter at a given velocity were 
also recorded. These values were then plot- 
ted using ionizatioy (a divisions per minute 
as ordinates and cubic feet per minute as 
abscisse. From the smooth curve thus ob- 
tained a number of points were chosen and 
the time of decay of the ionization to these 
given amounts calculated from the rates of 
flow. Two of the ionization values were then 
selected as representing N and n in the for- 
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.— wt 
where ¢ was the difference between the cal- 
culated times of decay for the values chosen. 
Thus assuming the recombination law, a the 
recombination constant was calculated in ar- 
bitrary units. Using this value for a, a num- 
ber of values for n were computed and com- 
pared with the experimental values. The ion- 
izing agent was then placed at different dis- 
tances from the electroscope and similar de- 
cay curves plotted as a series of checks and 
with the purpose of obtaining a better idea 
of the part played by diffusion. This was 
repeated for brass tubes of different diameters, 
using X-rays, Y-rays, electric sparks and black 
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oxide of uranium as exciting agents. Air, 
carbon dioxide and oxygen were used as 
sources of ions. Decay curves were also ob- 
tained, using the arrangement shown in Fig. 2. 

Air, oxygen or carbon dioxide under pres- 
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.22 div. per min. with no ionizing agent pres- 
ent. With velocities of 2 cu. ft. per min. 
through the tube the leak of the electroscope 
due to ions escaping through (F) was less 
than .04 div. per min. 
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Fig, 2. 


sure was passed into a large metal cylinder 
(H) approximately 2 meters long, thence 
through two Wolff bottles (7) and (£) con- 
taining sulphuric acid and cotton wool, re- 
spectively, into the tube (8B). The acid was 
used as a drying agent and the cotton wool 
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to remove the ions produced by bubbling. 
This experimental arrangement permitted 
large velocities through tube (B). 

The natural leak of the electroscopes used 
throughout this work varied between .18 and 


es 


In some preliminary work it was found 
that, at a given velocity, ions passed through 
the tube in a shorter time than the time cal- 
culated from the rates of flow would indicate. 
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Spark gaps were sealed into the tube at differ- 
ent distances from the electroscope and times 
elapsing between the starting of the spark and 
the beginning of the motion of the gold leaf 
were measured by a stop watch. For short 
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distances, the difference between observed and 
calculated times was negligible; for greater 
distances at slow velocities, the calculated 
times were considerably greater. In Fig. 3 
curves are given, using rates of flow in cu. ft. 
per min. as ordinates and time in secs. as ab- 
scisse. 
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radiation from uranium is 30 easily absorbed 
by air that the recombination constant ob- 
tained for this cylinder when placed in the 
tube of 2.95 diameter was .0099, a value eyvi- 
dently too large owing to the diffusion of the 
ions which were largely produced near the 
surface of the tube. 


























TABLE II 

Curve Ionizing Agent Source of Ions | hon nin mank. Diam. of Tube i 
, Ee 114 mg. rad. salt inside tube Air under pressure 16.8 cm. 2.95 cm. HS, 
iiss | .114 mg. rad. salt inside tube Air suction pump 16.8 cm. 2.95 cm. CaCh 
Cus .300 mg. rad. salt above slit Air suction pump | 27.7 cm. 2.95 cm. CaCh 
: er | .300 mg. rad. salt above slit Air suction pump | 93.1 cm. 2.95 cm. CaCl 
; | 114 mg. rad. salt inside tube COs under pressure | 16.8 cm. 2.95 cm. H.SO, 
ra | .113 mg. rad. salt 1 cm. above slit Oxygen | 29.0 cm. 2.95 cm. H2S0, 
G......| X-rays Air suction pump 125.3 cm. 2.95 cm. CaCl: 
Meneas | Uran. cylinder Air under pressure | 40.5 cm. 5.2 cm. H:S0, 








Curves A and A, are plotted, using the cal- 
culated and observed times, respectively, for 
ions to pass 121.4 cm. through a brass tube of 
5.4 cm. diameter. Curves B, B,; C,C,; D, D, 
are plotted, using calculated and observed 
times for ions to pass 246 cm., 109 cm., and 
25.4 cm., respectively, through a brass tube 
2.95 cm. in diameter. For a brass tube 1.12 
cm. in diameter, with the spark gap placed 
226. cm. from the electroscope, for rates of 
flow greater than .25 cu. ft. per min. the dif- 
ference between the calculated and observed 
times was less than .1 sec. 

Sample decay curves are shown in Fig. 4. 
Observed times of passage of the ions through 
the tube were used as abscisse rather than 
the times calculated by means of the meter 
from the rate of flow. Experimentai condi- 
tions under which these curves were obtained 
are recorded in Table II. 

The radium salt used in these experiments 
was contained in tiny aluminum tubes .7 mm. 
thick and approximately 2 cm. long. These 
- were sealed into thin glass tubes to prevent 
leakage of radium emanation, and when used 
inside the brass tube were suspended at its 
axis by silk threads. The uranium cylinder 
referred to under H in Table II. was a hollow 
paper tube 5 cm. long and 2.9 cm. in diameter, 
with a coating of black oxide of uranium 
glued on the inside. This cylinder was sus- 
pended in the middle of the tube. The a 


McClung‘ has shown that the recombination 
constant does not change with the pressure 
of the gas. Under the experimental arrange- 
ment of Fig. 2 the number of ions produced 
would change with the gas pressure and intro- 
duce a small correction for large capacities. 
Investigation showed that this change, if 
assumed to be linear, would be negligible for 
all capacities used. 
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Fig. 5 shows the pressures in tube B for 
various air currents, The barometer reading 
was 75.85 em. At 1.6 cu. ft. per min. the 
curve shows the correction to be .2 per cent. 

Table ITI. contains the observed ionizations 
in divisions per minute for the above curves 
of Fig. 4, also the calculated values obtained 


5 Loc. cit. 
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TABLE III TABLE IV 
el. in Tube| EXD. Iont- | Cale. Iont- Vel. in Tube | Exp. Ion! Cale. Iont Recombina- 
Curve Vern om. | ation in | zation in Recombination in Om. per | tionin Divs. | tion im Dive. | ton Con- 
per Sec. a wer + aad Constant: « Sec. per Min. per Min. stant: a 
+3 iid | 
‘ 26.2 *224 224 
Ato ee #40.9 41.1 m | a 
Pi hI aoa 0 - | io | ta 0099 
22 35.8 35.6 | Mean value , $ 
16.6 #121 +| 121 
16.5 32.8 32.5 .0105 15.2 zr 
14.0 30.8 30.4 yori ibis... crits Baie 8s ng 
12.5 29.8 29.2 | | aang Dg ee La Se 
B 32 *44.0 44.0 
re “ae oe ae An attempt was made to see if the recom- 
14 33.6 33 9 r : bination constant was a function of the qual- 
12 31.8 $18 <44 ity of a given radiation. X- or Y-rays were 
‘i 
c = a P ar 0 shot through the slit, first bare, then covered 
19 83.4 79.3 nae by foils or sheets of lead. A series of decay 
3 ‘ Bs ge oe curves were thus obtained and the recombina- 
14 53.0 59.8 |J tion constants calculated. Values were ob- 
D 28 *103.8 103.8 | | tained with the slit bare at the beginning and 
- =p os end of the series to check the constancy of 
19 | *606 | 606 |f ‘8! the sensibility of the gold leaf. The slit was 
es not a covered at all. times by a mica sheet .03 mm. 
E 47 #79,8 79.8 |) thick. 
45.3 74.8 74.4 TABLE V 
27.6 | *64.0 ; 64.0 |} .0071 i a 
2 ; sy Ps ] Thickness of Vel.in |Exp. Ioniza- Cale. Ioniza-| Recom- 
53.0 5 Lead Over |Tubein Cm.'tion in Divs. tion in Divs.| bination 
F 4 *54.0 54.0 |) Slit per Sec. | per Min. | per Min. | Constant 
27. 47.2 46.7 | 
22 ¥*42.0 42.0 9 -0094 Slit bare .... 30.0 *121.0 | 121.0) 
19.3 38.4 39.2 24.0 94.5 89.0 
16.6 34.5 35.8 < 19.0 83.4 79.3 > | .0097 
G 30.4 *105.5 105.5 17.0 76.5 75.7 
24.8 69.0 65.5 0088 = ae 65.5 | 
19.4 44.5 43.0 156 mm....:. 27.6 76.0 76.0 
16.6 *32.4 32.4 22.0 62.0 59.8 | | 
H 24.1 *53.9 53.9 19.3 55.3 55.3 > | .012 
18.4 50.1 50.3 16.6 *48.4 48.4 
15.3 47.0 46.7 -0057 13.8 42.5 43.6 
11.5 41.4 40.7 ee 30.0 *79.6 79.6 
10.3 #38.3 38.3 27.6 72.4 71.3 
mere Pr as Sa 20.7 54.0 | 55.0} | .0147 
: 16.6 *43.0 43.0 | | 
by assuming the square law. The effect of 13.8 37.3 | 30.5) | 
diffusion at the lower velocities is well shown -4°9™™------ ie if 15) | 
: 27.6 70.6 69.8 | | 
by the way in which the observed values fall 24.8 55.0 52.0 (| -0164 
below the corresponding calculated results. aoa ve 40.7) | 
The values used in each experiment for cal- seahsamuaniehs Si ae as oe 
culating the recombination constant are 22.1 40.8 42.5 {| “O19 
marked by an asterisk. 16.6 *36.0 36.0 } | 
I 2.4mm...... 27.6 #*53.7 53.7 ) | 
n Table IV. the observed and calculated 22.1 42.2 40.0\ | goo4 
values are given for X-rays as an ionizing = gto 36.1 {| ~~” 
. 6. 30.8 30.8 
e . 
agent at a distance 27.7 cm. from the electro- git pare....| 304 | #1330 | 133.0) | 
scope for an air current through a brass tube 20.7 86.0 84.3 | | . oo9¢ 
2.95 i i ; 19.3 80.4 80.5 : 
em. in diameter, using the arrangement mri Pp amet | 
of Fig. 1. 
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Table V. contains the results of such a test 
for air as the source of ions in a brass tube 
of 2.95 em. diameter and .300 mg. of radium 
salt as the ionizing agent placed at a distance 
27.7 em. from the electroscope and approxi- 
mately 1 cm. above the slit. 




















TABLE VI 
Thickness of {Vel. in Tube| EXD- Ioni- | Calc. Ioni- |Recombi- 
Lead Over in Cm. per | 24tion in zation in | nation 
Slit Sec. Divs. per | Divs. per Con- 
Min. Min. stant: a 
Slit bare..... 24.8 *210 210 
19.4 150 156 
16.6 #121 121 }| .0086 
15.2 105 108 
13.8 90 102 
-05 mm...... 24.8 *98.2 98.2 
19.4 68.0 | 68.0 015 
15.2 | *46.2 | 46.2 ‘ 
13.8 | 40.1 | 42.6 








Table VI. gives results obtained for X-rays 
as ionizing agent, the slit being placed 27.7 
cm. from the electroscope, with an air velocity 
in the brass tube of 2.95 cm. diameter. Table 
VII. records values for an X-ray ionizing 
source at 125.8 cm. from the electroscope, 
other experimental conditions remaining the 
same. 














TABLE VII 
Thickness of |Vel. in Tube! Exp. Ioni- | Cale. Ioni- |Recombi- 
Lead over in Cm. per atone vom 2 ey 
vs. i e = 
= _ Min. Min. stant: a 
Slit bare.....| 30.4 *105.5 | 105.5) 
24.8 69.0 | 65.5 
19.4 44.5 43.0 0088 
16.6 *32.4 | 32.4 
05 mm...... 31.8 *§8.2 68.2 | | 
26.3 52.4 48.0 | | 
19.4 *33.2 33.2 >| .00923 
18.0 28.5 29.4 
15.2 21.8 23.7 
SE cccca en 21.8 *31.7 31.7 
26.3 24.7 26.7 
23.5 20.3 20.2 >| .020 
18.0 *14.9 14.9 
16.6 13.8 13.5 
Slit bare... .. 30.4 *102.5 102.5 
23.5 63.2 59.5 
18.0 *38.8 38.8 0080 
15.2 27.2 30.8 

















The lack of saturation in the electroscope 
for large ionization currents would tend to 
give too small a value for the recombination 
constant, while diffusion effects at the smaller 
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velocities through the tube would increase it, 
Neither of these causes, under the experi- 
mental conditions, would appear to be suffi- 
cient to explain the larger values obtained 
for the recombination constant for the more 
penetrating radiations. 

I am indebted to the Providence Gas Oo. for 
the gas meter which was used, also for its care- 
ful calibration before and after the experi- 
ments. 

P. B. Perxins 

Brown UNIVERSITY, 

June 28, 1917 





BOSTON MEETING OF THE AMERICAN 
CHEMICAL SOCIETY. III 


DIVISION OF BIOLOGICAL CHEMISTRY 
C. L. Alsberg, Chairman 
I. K. Phelps, Vice-chairman and Secretary 


The relation of the dissociation of hydrogen to 
enzymatic activity: Howarp T. GRABER and J. W. 
M. BunKER. It was demonstrated that the enzyme 
‘*pepsin,’’ in agreement with the other enzymes, 
invertin and catalase, has an optimum at a definite 
H. ion concentration and that the presence of 
other ions exerts an influence which is not measur- 
able, yet not negligible. It was shown that in the 
ease of the weakly dissociated organie acids the 
buffer effect of the protein added has a marked 
effect upon the dissociation of the acids, but that 
when the concentration of the H ions was made 
equal to that of 3 per cent. HCl by considering 
temperature and protein the organic acids are 
equal to 3 per cent. HCl as activators for peptic 
digestion. 


On the origin of the humin formed by the acid 
hydrolysis of proteins III. Hydrolysis in the pres- 
ence of aldehydes II. Hydrolyis in the presence 
of formaldehyde: Ross AIKEN GorRTNER and 
Greorce E. Houm. Hydrolysis in the presence of 
formaldehyde completely alters the nitrogen distri- 
bution obtained by Van Slyke’s method. Black 
insoluble humin is formed from tryptophane and 
no other known amino acid is concerned in the re- 
action, The primary reaction of black humin for- 
mation involves only the indole nucleus and not the 
a amino group of the aliphatic side chain of trypto- 
phane. Formaldehyde forms a soluble humin with 
tyrosine which is precipitated by Ca(OH)... Hy- 
drolysis in the presence of formaldehyde causes 
enormous increases in the ammonia fraction, but 
the increase is not due to ammonia, but to volatile 
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 glkaline compounds. The detailed paper will ap- 
pear in the Jour. Amer. Chem. Soc. 


The effect of prolonged acid hydrolysis on the 
nitrogen distribution of fibrin, with especial refer- 
erence to the ammonia fraction: Ross AIKEN 
GortNER and Grorce E. Horm. Fibrin was 
poiled with 20 per cent. HCl for varying periods 
of time ranging from 1 hour to 6 weeks, the am- 
monia fraction increases continuously, showing a 
150 per cent. increase at the end of six weeks over 
that obtained at the end of twelve hours. This in- 
crease in ammonia comes almost entirely from the 
deamination of mono amino acids. The ammonia 
fraction of a twenty-four- or forty-eight-hour hy- 
drolysate can not be taken as an absolute measure 
of amide nitrogen, for some ‘‘deamination’’ ni- 
trogen is undoubtedly present, the amount depend- 
ing both upon the particular protein and the length 
of hydrolysis. The paper will appear in the Jour. 
Amer. Chem. Soe. 


Comparative analyses of fibrin from different 
animals; Ross AIKEN GorRTNER and ALEXANDER 
J. Wurrtz. Fibrin has been prepared from the 
blood of cattle, sheep and swine and the nitrogen 
distribution determined by Van Slyke’s method. 
No differences significantly greater than the ex- 
pected experimental errors were found. It would 
thus appear that fibrin from any of these three 
sources can be used interchangeably in experi- 
mental work without invalidating the results. 
Whether or not this is true for fibrins from other 
sources remains still an open question. 


The nitrogen distribution in protalbinic and 
lysalbinic acids: Ross AIKEN GORTNER and Cor- 
NELIA KENNEDY. Lysalbinic and protalbinic acids 
were prepared from egg albumen by Paal’s method 
and their nitrogen distribution, together with 
that of the original egg albumen, determined by 
Van Slyke’s method. No marked difference was 
observed in any of the fractions, although both 
of the derived products show a somewhat greater 
apparent lysine content. This is probably due to 
ornithine derived from arginine. The analyses 
furnish no evidence as to whether or not these 
‘‘acids’’ are true chemical compounds or as to 
whether or not their structure is more simple than 
is that of egg albumen. The paper will appear in 
the Jour. Amer. Chem. Soc. 


On the relative imbibition of glutens from 
strong and weak flours: Ross AIKEN GORTNER 
and Everett H. Donerty. The gluten was washed 
from both ‘‘strong’’ and ‘‘weak’’ flours and the 
hydration capacity of the colloids measured by im- 
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mersing weighed disks in different concentrations 
of certain acids, allowing them to remain a defi- 
nite length of time and again weighing. Lactic 
and acetic acids produced greatest imbibition, the 
form of these hydration eurves being very differ- 
ent from those of hydrochloric and oxalic acids 
which produced much less hydration. The gluten 
from a ‘‘weak’’ flour has a much lower rate of 
hydration and a much lower maximum hydration 
capacity than has the gluten from a ‘‘strong’’ 
flour. Gluten from a ‘‘weak’’ flour changes from 
a gel to a sol at a much lower degree of hydration 
than does that from a ‘‘strong’’ flour. There is 
an inherent difference in the colloidal properties 
of the glutens from ‘‘strong’’ and ‘‘ weak’? flours 
and these glutens would not be identical even if 
the flours had originally had the same salt and 
acid content. The paper will be published in 
Jour. Agr. Res. 


ORGANIC DIVISION 


J. R. Bailey, Chairman 
H. L. Fisher, Secretary 


Joint Session with Physical and Inorganic Di- 
vision 

The composition of oil of cassia. II: Francis 
D. Dopez. In a previous paper, the writer and A. 
E. Sherndal have reported the examination of the 
alkali-soluble portion of the oil of cassia, binding, 
as new constituents, coumarin, salicylic aldehyde, 
salicylic and benzoic acids, and a liquid acid, not 
identified. The writer has recently examined the 
aldehydes present in the oil, and has identified, as 
minor constituents, benzaldehyde and methyl-sali- 
cylaldehyde. The latter was isolated as the oxime, 
melting at 90°, and identified by conversion into 
methyl salicylic acid. No positive indication of 
the presence of hydrocinnamic aldehyde was found. 


Molecular rearrangements in the camphor 
series. The decomposition products of the methyl 
ester of the isoaminocamphonanic acid. A new re- 
action involving the formation of the methyl 
ether of a@ hydroxy acid: Wituiam A. Noyes 
and GLENN S. SKINNER. Several years ago L. R. 
Littleton and one of us were engaged upon the 
study of the decomposition of isoaminocampho- 
nanic acid with nitrous acid. Cis-camphonololac- 
tone was the only product identified. We have 
undertaken the study of the decomposition of the 
methyl ester with the intention of separating the 
products by fractional distillation under diminished 
pressure, The products that would be normally 


expected are a methyl ester of a hydroxy (trans- 
eamphonolic) acid with hydroxyl in place of the 
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amino group and a methyl ester of a A, unsatu- 
rated acid containing a gem methyl. Neither of 
these compounds has been found, but, instead, at 
least six compounds involving rearrangements. 
Our results show that the methyl ether and methyl 
ester of cis-camphonolic acid and the methyl esters 
of lauronolic acid, 1, 2, 2, trimethyl 1-carboxy 
eyclopentene-4, cis 1, 2, 3 trimethyl 2-hydroxy 1- 
cyclopentanoic acid, and a secondary #-hydroxy 
acid are formed. The method of preparing the 
materials and a more detailed discussion of the 
work are reserved for publication in the Jour. 
Amer. Chem. Soc. 


The synthesis of certain terpene homologs from 
1, 4-diisopropyl cyclohexane: M. T. Bogert and C. 
P. Harris. Three new homologs of the terpenes 
have been prepared from 1, 4-diisopropyl cyclohex- 
ane. These new terpene bodies contain two olefin 
side chains in para position and represent hydro- 
carbons of a somewhat different type from any 
hitherto described. One is a derivative of an ordi- 
nary benzene nucleus, one of a dihydro- and the 
other of a tetrahydro benzene nucleus. Varicus 
properties of these substances are described. 


Further studies of: o-uraminobenzoic acid, 
benzoylene urea and related compounds: M, T. 
Bocert and G. ScatcHarD. Experiments are re- 
corded with 5-nitro anthranilic acid, o-uranimo- 
benzoic acid, dinitro uranimobenzoic acid, benzoy- 
lene urea and various derivatives of the above. 


The synthesis of certain substituted pyrogallol 
ethers derived from syringic acid: M. T. BoGErt 
and J. EnRuicH. These new compounds include a 
dimethoxy phenacetine whose physiological proper- 
ties are now being studied at the College of Physi- 
cians and Surgeons, and which is at least no more 
toxic than ordinary phenacetine, and possibly less 
so; and also a homoantiarol, which is of interest 
from the fact that it is a homolog of the so-called 
antiarol isolated from antiaris toxicaria. 


A substance which in the liquid phase exhibits 
a minimum of solubility in an unstable region: M. 
T. Bocert and J. Enruicu. A study of the solu- 
bilities in water of monohydrate of 2.6-dimethoxy- 
acetphenetidide discloses the interesting fact that 
the liquid hydrate is unique in that it exhibits a 
minimum of solubility in an unstable region. 


The identity of cyanuric acid with the so-called 
‘‘tetracarbonimide’’: E. H. Watters and Lovis 
E. Wisz. The so-called ‘‘tetracarbonimide’’ pre- 
pared by Scholtz by the oxidation of uric acid in 
alkaline solution with hydrogen peroxide is in fact 


SCIENCE 





[N. 8. Vou. XLVI. No. 1198 


cyanuric acid. A nitrogenous compound isolated 
from a number of soils and believed at first to be 
tetracarbonimide has been shown to be cyanuric 
acid. Cyanurie acid has been isolated from the 
following soils: (1) 12 samples of sandy soils 
taken from different locations in Florida; (2) 
Norfolk sandy loam from Virginia; (3) lawn soil 
from the grounds of the U. S. Department of 
Agriculture, Washington, D. C.; (4) Elkton silt 
loam from Maryland; (5) Scottsburg silt loam 
from Indiana; (6) Caribou loam from Maine, 
and (7) a Susquehanna fine. sandy loam from 
Texas. It is apparent that cyanuric acid or its 
precursor is widely distributed in soil. 


Use of prussic acid in glacial acetic acid: 
J. R. Bamwey and R. H. Prircuerr. Preparation 
of benzalhydrazinophenylacetonitrile, C,H,CH = 
N—NHCH(C,H;)CN, by treatment of benzalazine, 
C,H,CH = N—N = CHC,H,, in glacial acetic acid 
with solid KCN. Benzalhydrazinophenylaceta- 
mide, made from the nitrile, adds on HCNO, giv- 
ing benzalearbamylhydrazinophenylacetamide, 


C,H,CH = N—N(CONH,) CH (C,H,) CONH,, 


which can be converted to 1-benzalamino-5-phenyl- 
hydantoin, 


C,H,CH = N—N——-CH—C,H, 
bo bo 
Nw 


By eliminating benzaldehyde from the latter sub- 
stance 1-amino-5-phenylhydantoin, 
NH,—N——CH—C,H, 
do do 
\ya” is obtained. 
Testing of nitrocellulose materials: H. C. P. 

Weser. A report of work done at the Bureau of 
Standards in connection with the stability, par- 
ticularly on cellulose plastics (such as celluloid, 
pyrolin) although reference is made to explosives. 
The limits of decomposition, its rate and character, 
the products resulting, inflammability, explosiveness 
are taken up with a view to defining the conditions 
under which such materials become a source of 
danger. Charts showing the results graphically 
are given. With the exception of a report pub- 
lished some time age in a foreign country, very 
little comprehensive work on this particular phase 
is available. A government bulletin covering this 


matter is in preparation. 
(To be continued) 


